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Wrnergy policy framework, motivation and importance for the central Neckar region 


Coal phase-out law and climate neutrality of EnBW OO EnBW 


Goal of the federal government: Goal of EnBW: » In Altbach/Deizisau, EnBW operates the HKW2 coal block with 335 MWel 
end of Climate neutrality 


and the HKW1 reserve block with 443 MWel. 





Coal power generation by 2038 by 2035 
> As part of the coal phase-out law, continued operation of the HKW2 


The coal phase-out law The concrete interim goal 
passed in 2020 will probably of reducing CO2 emissions ERAUDISERDEYONE 202A IS SREINdEN 
lead to the by 50% compared to » EnBW has strategically aligned itself to this 
JEROME TS e, 2018 has already been set committed to be carbon neutral by 2035. By 2030, CO2 emissions 
the HKW2 coal block in 2034. for 2030. 


are to be halved to 50%. 


» EnBW therefore intends to initially convert system-relevant coal-fired 
power plants to more climate-friendly natural gas and, in the future, to 
green hydrogen. 


Our solution: 


Fuel switch in Altbach-Deizisau 
until 2026 





> Due to early conversion, the Altbach location 


By replacing the carbon blocks Deizisau and thus the central Neckar region will be completely coal- 


against a gas and steam 
turbine plant (GaD), the goals can 
be achieved early! 


free as early as 2026 and over 2 million tons of CO2 would be saved 
annually as direct emissions compared to coal-fired power generation. 


> The planned conversion of the Altbach-Deizisau site would increase energy production in the middle of the Neckar 


carbon-free as early as 2026 and, in the future, make it climate-neutral through the use of green hydrogen. 
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Energy policy framework, motivation and importance for the central Neckar region 


CO2 savings potential of a natural gas-fired combined cycle power plant 


» Maintain controllable power 
Due to the energy transition, it is becoming increasingly difficult to reconcile generation and 
demand for electricity. Acombined cycle power plant compensates for gaps in renewable 
electricity in a highly flexible manner, ensures security of supply and thus contributes to the success 
of the energy transition. 
> Future for district heating 
Without replacing the coal block, the highly efficient combined heat and power generation to 
operate the district heating system in the middle of the Neckar would no longer be possible. 


The fuel switch from gas to hydrogen gives district heating in the region a sustainable future. 


> Achievement of climate neutrality 


Even when operated with natural gas, the combined cycle power plant reduces CO2 emissions per 
unit of electricity generated by 63% and achieves a total of 2.9 million 
tons less CO2 a short-term contribution to climate protection. Climate neutrality is planned by 


switching to regeneratively produced gas. 


on the way to climate neutrality. 
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— EnBW 





6055 7] prechain 


firing 


The status quo HKW3 2026 


> The construction of a flexibly controllable gas power plant ensures that the region can always be supplied with electricity and heat safely and sustainably 
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Energy policy framework, motivation and importance for the central Neckar region 


Making energy in Altbach-Deizisau climate-neutral through the use of — EnBW 
hydrogen 


> The planned combined cycle power plant is not limited to the 
combustion of natural gas and therefore does not represent a 
contradiction to future complete climate neutrality. 


» The addition of green hydrogen to improve the CO2 balance will 
be possible from 10% to 25% as soon as the system is 
commissioned. 


» Natural gas is only intended as a fuel for a transitional period. 


The ultimate goal of converting to 100% hydrogen in the 2030s 
has already been taken into account technically and economically 


in the planning of the combined cycle power plant. 





» EnBW is assuming a nationwide H2 infrastructure. 
The new southern German natural gas pipeline as the upstream 
gas network is already designed in such a way that it is suitable 
for transporting hydrogen. 


Those: Ansaldo 


> Due to the planned conversion of the combined cycle power plant to green hydrogen in the 2030s, electricity and 
heat would be produced 100% climate-neutral in southern Germany's largest district heating network! 
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concrete plans at the Altbach-Deizisau site 


Technical building blocks of the Fuel Switch —— EnBW 








1. Coal phase-out 2. Modern and 3. Optimization and 
future-proof combined cycle safeguarding of district heating 
Technology 
> Shutdown of all coal-fired > Highest efficiencies > Long-term security of 
plants , Combined heat and power inventory contracts 
> reduction of Eiriseispradretlonarver » Design of the system 
environmental impact Combustion technology and SCR past and future FW 
Requirement 
» Conservation of resources through Catalyst i 
use of existing ones ‚ Ability to > Decoupling of power and 
Ancillary facilities like hydrogen combustion Heat production by building one 
water treatment and heat accumulator 
eating end! > Modernization of 


district heating protection 
New construction district heating boiler 


The fuel switch at the Altbach/Deizisau site includes all components of the energy site and makes it fit for the age of 
renewable energy generation. 
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Concrete plans at the Altbach-Deizisau site 


Existing of the site and planned construction site 


Havariebecken 


” far 


380 kV-Schaltanlagı 
2 


— -= 


GT B und C 


Future building site ALT3 for 
Single-Shaft variant 
Multi-Shaft variant 


— ~ 


| Werkstatt 





EnBU 


Status quo systems on 
Location: 


1. Kohleblock HKW 1, 443 
MWel in Netzreserve 
2. Coal unit HKW 2, 335 MWel 


on the market. 


3. GT-A/GT-B/ GT-C you 
63MWel im Markt. 

4. Electric boiler in HKW 1, 2 x 
50 MWth 
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Concrete plans at the Altbach-Deizisau site 





Technical concept of the planned fuel switch plant e 


energy process 


Rauchgas 
Elektrizität 










Fernwärme 


Gasturbinenprozess 


Verdunstung 





Dampfturbinenprozess 





Erdgas 


f Abflut 







Elektrizität 





Pumpenergie Kühlkreislauf 


Kühlturm- 
Zusatzwasser 


> 





Schornstein 


System configuration scheme 


Erzeugung 


Dampferzeuger Gasturbinenanlage 





kessel 


Turbine Brenn- Verdichter 


kammer 
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Generator 


Frischluft- 
Ansaugung 


Highest efficiencies and low heat input through the combination of the gas turbine and 
steam turbine process with the existing circuit cooling 


Abhitze- Transformator 


Kupplung 


—— EnBW 


Produkt Kunde 


Dampfturbinenanlage Strom/Fernwärme 











Strom 







Heizung # 







Fernwärme- 
Auskopplung 


Dampf- 
turbine 










Kondensator Hybridkühlturm 
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Concrete plans at the Altbach-Deizisau site 


Aerial view with photomontage of the new facility en 13 W 


Erection of the new gas and 


Steam Turbine Plant Block 3 East 
HKW 1 on coal heap 3/5 


Firing heat output at the Up to 1,250 MW 
design point 

Up to 125,000 Nm?/h 
natural gas H 

10% - 25 % 


fuel throughput 


Hydrogen (H2) use 


100% ab 2035 
net power electric 620 to 750 MW 
(Block) 
district heating extraction ca. 180 MW 


circulatory cooling through 


cooling Continued use of 
existing cooling tower 


efficiency > 60% 





fuel efficiency > 70% 
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Pk oncrete plans at the Altbach-Deizisau site 


Integration into existing site decommissioning timetable — EnB W 


» Return of approval and final decommissioning of HKW 1 after final commissioning of HKW 3 
» Decommissioning of HKW 2 instead of transfer to the grid reserve with commercial operation of HKW 3 


» Substitute for coal with almost the same to slightly lower installed electrical power 





investment 





HKW1 coal 433 MWel 


er a ee G 


HKW2 coal 335 MWel 


HKW2 gas turbine E 65 MWel 


Gas turbines A/B/C 189 MWel 
Pe UG GG ed a GG eG 
BEE EEE EEE BEE ER DR RE EEE EEE DEE RE EEE ER DE RE EN 


Fernheizkessel 3x 40 MWth 


Electric boiler 


Total: 1022 MWel Summe: 874-1004 MWel 


Project development Fuel Switch Altbach June 2021 T-BTA 
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BB a viconmenta impacts of the Fuel Switch project 


Air pollution control — Significant reduction in pollutant emissions En B W 


ea FF 


600 


ei Operation of the currently existing systems (status quo) 
| Operation of future facilities (ALT 2026) 





500 


400 


t/a In addition, there were no further emissions: 
300 
> Heavy metal emissions 
200 
> Dust emissions from coal handling 


nitrogen oxides sulfur oxides carbon Staub 





monoxide* 


> Emissions and immission contributions from the coal operation are eliminated, relief in comparison to the approved operation. 





*Consideration of carbon monoxide (CO) emissions for full load operation. During this, the CO emissions of approx. 1% of the expected limit value are reached. When calculating the relatively ‘a 
high limit value for combined cycle power plants, the carbon monoxide emissions at the site would exceed the current emissions. Since this is a purely arithmetical effect, the alternative representation is shown here 
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Bee impacts of the Fuel Switch project 


Noise emissions and noise immissions —— EnBW 





> Significant reduction in traffic volume 


» Recording of the noise emissions of the further used system parts through 
| extensive measurements (especially GTs) 


_ | > Calculation of the noise immissions from the operation of the future power 
| plant site at the relevant immission locations in the vicinity 





T en Re | | > Evaluation of the noise emissions according to the specifications of the TA Noise 
Ss x! SE]. | using the immission guide values applicable for each area classification 


fm ee ee BIER > Orientative prognosis of various installation variants showed the feasibility of 


current lineup 


» Through additional soundproofing measures in accordance with the status of the 
Technology at the new GuD or existing plants, the reference values can be 
complied with at all immission points 


> Improvement of the actual situation by decommissioning the old plants 
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BEE ironmentat impacts of the Fuel Switch project 


Nature and species protection — en 13 W 





» Cooling water situation is significantly improved 


y Elimination of through-flow cooling HKW 1/2, which means that there is no heat input into the Neckar after successful commissioning of HKW 3 
y Reduction of the heat dissipation of the block 1 cooling tower due to lower cooling water requirement 


» Protection of species: 


y Preliminary investigations under species protection law have taken place and are still taking place 


y So far no sand lizards, but various birds, bats, eagle owls and kestrels and peregrine falcons are in saP 
consider 


y Specially protected plant species were not identified 
» Nature and landscape 


y Interventions in nature and landscape only to a very small extent due to existing sealing 


y Compensation for the intervention, if possible, on the site after the coal heaps have been closed 


Significant improvement in the area of cooling water, the greatest possible avoidance of interventions in nature and species protection, if 


> necessary, implementation of compensatory measures after a final expert assessment 
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Schedule and Outlook 


Current schedule ——— en 13 UW 


2021 | 2022 | 2023 | 2024 | 2025 | 20265 | 2027 
task a1|a2 3 4 q1 G2 QB a4 a1] azjas fos Q1 q2 d3 ap aj ad asjaafa1 Q2 q3 gaaj a2 agaa | | | Responsible 


+e 
citizen participation 
Scoping submission 






citizen participation EnBW 












BImSchG full approval notice | | | RP STU 


application — 
Public Interpretation | with input EnBW 


foundation / floor slab : | M | BE : | EnBW 


plant engineering | | | == == = | | GuD and others 


investment decision Installation 


> Commissioning of HKW 3 by the end of 2026 is required due to the regulations on CHP funding 
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Thank you for your attention 





